Simms: Formalin and other Boot-dressings drugs less powerful but more penetrating, like the various essential oils; and many other antiseptics, most of which, however, would fall into one of the above groups. We have had, indeed, a host of drugs to work with, and admittedly have had a certain amount of success with nearly all of them, but every careful observer will admit that he has come across many teeth that have not been amenable to any of these agents, and not only so, but that the cure of septic roots by such means has been a slower business considerably than it need be as a rule now, and that means that we have had to submit both our patients and ourselves to the inevitable loss of time that was formerly essential for the repeated dressing of roots.
From the fact that I have been discounting the utility of our ordinary antiseptics you will inferthat I am advocating the use of formalin in some or other form as the most reliable, and certainly the most rapid means of overcoming sepsis following the putrefaction of the dental pulp.
Formalin is a 40 per cent. solution of formaldehyde gas in water, and is the basis of what is known in America as Buckley's treatment, and for those who are not familiar with his work I may say that his practice is to simply open up the pulp chamber of a tooth at the first visit, and to insert therein a pledget of cotton-wool soaked in equal parts of formalin and tricresol, leaving the canals severely alone for the moment; he seals up the cavity, and after two or three days finds that the canals are free from sepsis, and he is at once able to proceed with the filling of the roots and the filling of the cavity itself if he so desires. In the vast majority of cases he found that a single treatment in this manner would cure any ordinary putrefactive pulp; the more complicated cases of fistula he found to demand, as we do, the syringing through of the fistulous track, but I am not at present dealing with this complication.
Although Buckley had found his remedy to be a very successful one, yet when he brought it before the profession there were many who were very sceptical as to the advisability of immediately sealing up a septic tooth, without, even clearing out the root-canals. However, by cautious experiment it has been proved to be a thoroughly practical method, and the complaint of pain or the incidence of swelling subsequent to the tooth being sealed up is extremely rare. I have tried this line of treatment in a number of cases and personally found it very satisfactory, but my object here to-night is not so much to speak on behalf of Dr. Buckley's treatment as to bring before you a number of practical experiments on the action of various forms of dressings commonly 100 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from used by dentists. If my experiments do not show you any new fact, they will, I am confident, bring the problem of root-dressing before you in an entirely new light, and will, at least, help to explain how it is that the introduction of formalin has wrought such an improvement in the very practical subject of root-treatment.
My early clinical experience showed me not only the uncertainty and slowness of ordinary antiseptic treatment, but also the infinitely greater success that followed the use of the preparation doubtless familiar to you as * * *.' There can be no doubt that the manufacturers have early on fully appreciated the value of formalin, for to it is due the success, almost without exception, that attends the use of the host of proprietary preparations advertised so freely to the profession as abscess cures and the like. Having found out therefore that * * * in particular was a much more effective remedy than, say, oil of cinnamon, and this experience being confirmed by the opinions of other dentists, I set out to find on what principle this great superiority depended, and it is the result of this investigation that I have been carrying on during the last two years that I propose to bring before you very shortly.
I have mentioned the treatment of Buckley,2 and it is convenient at this point to give you the explanation accepted by him as to why his tricresol and formalin is so effective. He claims that those two drugs succeed because they are able to convert chemically the contents of the septic root-canals into substances that are actually antiseptic. It is an ingenious and very simple explanation, and settles the question very comfortably. The precise chemical changes that are said to occur are the conversion of the putrefactive gases H2S and ammonia into alcohol and urotropin respectively by the formalin. The fatty constituents of the septic material are changed by the tricresol into lysol, and thus all the main elements are converted into bodies that are antiseptic. These chemical changes have been worked out in the laboratory, and it is fitting that I should mention the existence of that theory, before passing on to consider how the experiments I am now going to describe may modify our acceptance of such a view.
The difficulty that confronted me at first was how to devise an experiment that would compare the antiseptic properties of ordinary fluids like carbolic acid, and at the same time those like formalin or * * *that claimed to accomplish their purpose by means of gaseous X * ** For ethical reasons the name of a particular proprietary drug is omitted in this and following instances. exhalations. The late Dr. Miller made many experiments on the comparative efficiency of antiseptics, but all his work was done with reference to mouth-wash drugs, and he was able to give from the information he experimentally obtained an excellent formula for as nearly as possible sterilizing the oral cavity.' Now it seems to me that a drug sealed up in a root is not working under the same conditions as one in the mouth itself, therefore the methods used by Miller, which are the ones commonly adopted in testing antiseptics, do not seem capable of affording the information we want, for it is just as much the power of permeation and penetration as direct bactericidal strength that we want to compare when we are testing root-dressings. So I have not attempted so much to compare drugs according to their power of destroying microbes with which they are in immediate contact as to ,compare them in respect to their power of destroying microbes with which they are not in direct contact, and after a little thought I found out a way in which this can readily be done.
In describing the method I finally adopted for testing the various -dressings, I must necessarily approach the matter a little from the bacteriological standpoint, yet the method is very simple and the technical points readily comprehensible. Essentially my method is to apply dressings to the roots of extracted teeth, seal them in, and drop the teeth into what are commonly known as plate cultures of bacteria; it is then a sirnple matter to watch the effect (if any) of the antiseptic dressings on the bacteria immediately around the apices of the teeth. As this is the whole key of my investigations, it is advisable that I should describe in rather more detail the exact proceedings in making -such an experiment. I first obtained a large number of teeth that had been extracted, single-rooted for the sake of simplicity, and cleaned out the canals thoroughly; with a little experience I found out that by excising the crowns of the teeth it was considerably easier to insert the dressings down the canals without placing any on the exterior of the teeth, and so complicating the issue, and, of course, the presence of the crowns of the teeth was in no way essential to the success of the experiment. I proceeded to take two of these teeth, and into one I placed a dressing of pure carbolic acid, and into the other a thin mix of d, both being sealed in securely.
The next step was to prepare a plate culture of bacteria, and for those who are not workers in bacteriology I may say that the usual "Micro-organisms of Mouth," Philad., 1890, p. 234. method is as follows: A tube of agar culture medium is melted in boiling water, and into it is placed a platinum wire loopful of bacteria, and the tube is then well shaken up so as to get the bacteria diffused as evenly through the melted medium as possible. The tube is now rapidly emptied into a shallow glass dish specially made for the purpose and allowed to set, which it very quickly does. The particular microbes I used for this purpose were the common abscess staphylococci which I isolated from a septic root. In a plate culture the bacteria that are evenly distributed are unable to move once the plate has set, and when we place it in the warm incubator each little invisible microbe commences to multiply rapidly until within the space of a day a tiny speck known as a colony became visible to the naked eye, and is the expression of the growth of a single germ. Each of the original germs thus becomes a colony, and so the medium, instead of remaining nice and clear as when it set, becomes uniformly slightly or markedly opaque according to the number of organisms originally put in. To return to my experiment; into a plate culture prepared in the above way I dropped the two teeth containing, you will remember, dressings of and carbolic acfd respectively, and then placed the plate into the incubator, and after one day examined it to observe what had been the effect of the two dressings on the uniformly opaque growth, that I mentioned may be expected to be very readily visible in that space of time.
The result, you will observe, is really very striking, for while there appears to be a completely unretarded growth right up to the whole circumference of the tooth containing the carbolic acid, there appears around the apical region of the tooth with the * * * a clear area in which no growth has occurred, although this part of the surface of the plate contained its fair share of microbes when the plate was'poured. It is evident now that in that circle, which is perfectly clear and transparent in the original preparation, the germs that were present have not been permitted to grow and thus become visible, but, On_ the contrary, have been destroyed, and that by a medicament sealed inside the root of a tooth ; therefore something, obviously of a gaseous nature, must'have passed through the apical foramen of that tooth; and if so that is surely a very striking fact, and one with which we have not up to now been familiar. It was only open to the possible suggestion that some of the * had been pushed through the apical foramen, and thus had the chance of direct action on the germs that I tried to eliminate. This experiment was therefore repeated in precisely the same manner, except that particular care was taken that the * * * dressing was not placed more than half-way down the root canal, but the result came out exactly the same. Incidentally there may be observed in this preparation the excision of the crown of the teeth already mentioned.
Knowing that formalin is present in * , it seemed fairly clear from the above experiments that the advantage of that particular proprietary preparation depended on the presence in it of a drug that was not only powerful enough to destroy any germs it came into direct contact with, but was also able to sterilize the area immediately around the apical foramen, a quality that none but a gaseous antiseptic could possibly possess.
It would seem at first sight likely that the area of disease in a septic tooth is confined to the interior of the roots, but we know from the path6'logy of alveolar abscess that sometimes infection does pass through the apex, and I have, with further experience, come to the opinion that in those cases that either do not respond to the ordinary antiseptic treatment at all, or do so very slowly, there probably is a slight chronic infection of the peni-apical area, not-of sufficient intensity to cause an alveolar abscess. If such be the case it will be perfectly obvious that one might go on pumping down pure carbolic acid indefinitely without reaching the cause of the trouble, and hence the immense value of a formalin preparation which, from the above experiments, seems able to reach a point otherwise unapproachable.
The next experiment was on similar lines, except that while one tooth was again filled with * *, the other was treated this time with the less powerful but more penetrating dressing oil of cinnamon, which is the most effective of all the essential oils. As may be expected, there is no difference in the result, and as before only the * * * gives a result showing positive penetration. The result of this experiment was also verified by its repetition. Amongst the essential oils I have tried are the oils of cloves, turpentine, eucalyptus, and also the combination known as Black's 1 2 3 mixture, which consists of the oils of gaultheria and cassia and carbolic acid, but none of these showed any evidence of their power FIG. 2. and oil of cinnamon. Note lack of penetration by the essential oil. to penetrate through the tooth apex. I next proceeded to try perchloride of mercury 1 per cent. solution, and the negative result of that and of Black's dressing may be seen in the next preparation. Neither iodoform nor the tincture of iodine gave any better result, nor did peroxide of hydrogen, although all the drugs so far named have been the subject of repeated trials. I have made a particularly careful series of trials with perhydrol, which is, as some of you are aware, a very strong preparation of peroxide of hydrogen, being just ten times stronger in the amount of oxygen it contains than the official 3 per cent. preparation. I was not, however, able to trace any antiseptic penetration through the apex. As a rule, my experiments were made after I had cleaned out the roots, but in the case of this drug perhydrol I made an additional trial in a root just extracted and full of septic material, so that there was abundant matter present to set free the oxygen from the perhydrol; although, doubtless, the interior of the root was favourably affected by the oxvgen, there was no beneficial result shown around the apex, for the organisms, as before, grew right up to the apical foramen itself.
Thus far my experiments seemed to show that no other dressing but * * * could act germicidally outside the limits of the canal in which it was placed, and the next step was to prove that not only * * * but its constituent formalin is equally capable of acting in the same manner. In the root that I am showing, which contains a dressing of pure formalin, you will be able easily to observe the large and perfectly clear area, in which every trace of bacteria has been destroyed by the formaldehyde gas given off from the formalin dressing. I am not suggesting or recommending that such a strong preparation as pure formalin should be used in the mouth, for it is possible that irritant effects would follow ; but for the purpose of demonstrating the great penetrative power of the formaldehyde gas I purposely employed an unusually strong solution. I employed a solution of half the strength in the next trial, and did so by mixing together equal parts of tricresol and formalin, thus coming to the formula that I have mentioned as originating from Dr. Buckley. This shows a little less penetration than pure formalin, but doubtless sufficient for the purposes we require, and when one looks at the result of this preparation it cannot but be suggestive of the belief that the excellent results obtained by means of this combination of drugs is due mor& to the power of wide penetration rather than to the complicated system of chemical changes that Dr. Buckley himself seems to have faith in. Tricresol is a body very similar in origin and composition to carbolic acid, and, as may be expected, a separate trial of the penetration of this drug alone merely confirms still further the inefficiency of all liquid antiseptics for the purpose of treating dead teeth, and it becomes evident that it is only the formalin element in the combination of Dr. Buckley that is responsible for the advantages that follow its use. I attempted one trial with tricresol and formalin in a root in which I was not able to see with the naked eye any trace of an apical foramen, but it must have been there, for, as you can see, the gas found a way out.
From time to time I have tried various combinations of other drugs with formalin, both clinically and in this experimental way, and it does FIG. 4. No penetrative antisepsis by perhydrol. not seem to matter very much what is the drug you dilute the forinalin with, for I had quite successful results with each mixture I tried. One combination I tried was equal parts of formalin, creosote and glycerine, weaker still in formalin than Buckley's mixture, and * * * was used again as a basis to compare it with. In both cases there was a wellmarked penetration, and it is convenient here to draw your attention to an occurrence that I was at first unable to account for-namely, the apparent escape of the formalin vapour not only at the apex but now and again at the other end of the root; however, after a time I noticed that this escape only took place in those roots in which I had sealed in the dressing with gutta-percha, so subsequently I sealed every dressing in with osteo-cement. This double escape is still better shQwn in the next case, where I attempted to compare the penetrative powers of * * * and pure formalin; this preparation is shown as an illustration of the escape of vapour rather than as a real comparison of the relative efficiency of the two drugs named, and, as a matter of fact, I have not repeated that particular experimnent.
From the foregoing work I think it may be conclusively asserted that no matter how strong liquid antiseptics are, they have no efficiency beyond the apex of the root they are placed in, but I am able to go a little further and show that both carbolic acid and oil of cinnamon will only kill the comparatively small number of germs with which they are in absolute direct contact. I am able to demnonstrate the truth of that assertion by the following simple experiment. I made, as described, a plate culture of bacteria and let the plate set, and then placed on the surface of the medium three wisps of cotton-wool impregnated respectively with * * *, carbolic acid and oil of cinnamon, and then placed the plate in the hot incubator as usual. There is no gainsaying the fact that only in the area of medium surrounding the * * wool is there the slightest trace of a penetrative antiseptic power, and that helps to establish still more strongly in my mind the view that these common liquid antiseptics are not able to perform effectively the work that we frequently require accomplished in our treatment of septic roots, and that as a rule therefore they should not be relied upon. My object has been to indicate that we have at our command a drug of a gaseous nature that can be shown to have an energetic power of penetration and has also been proved clinically to be highly successful. There is no doubt that the class of case that we have found to clear up slowly under the old simple lines of treatment had no trace of infection of the apical area, and the gradual sterilization of the canals that was effected by, say, carbolic acid relieved the septic condition, but that does not alter the general fact that the vastly superior penetrative power of formalin is better able to sterilize root-canals that are often tortuous, and is capable both of curing the simple cases and also those of greater severity where there is a slight chronic disease in the peri-apical area.
The fact that we can obtain a very complete sterilization with formalin means that we are destroying the actual germs that are causing FIG. 6. Equal parts formalin and tricresol. Note again clear sterile area. the formation of putrefactive gases, and so setting up the pain common in septic roots; and it seems to be due to this thorough sterilization that we are able to seal up a septic root dressed with formalin on the first visit of the patient, instead of, as formerly, leaving in an open dressing. There may be some truth in the chemical theory of Buckley, but there seems to be also a strong case for believing that the generally admitted good results of the formalin mode of treatment are very largely due to the wide and thorough removal of the actual cause of infection.
I know that amongst a limited few there is a practice of using paraform as a root-dressing, and this substance is somewhat similar to formalin in that it is equally able to give off the vapour of formaldehyde gas. Therefore when I tried the effect of a dressing of paraform in a root, it was only in accordance with what might be expected that a well-marked penetration through the apex was shown. Paraform, of course, is a powder, and so it is a very simple matter for those who fill roots with material like Fletcher's artificial dentine to incorporate a small proportion of paraform, say 5 per cent., in the permanent rootfilling, and this will preserve the root in a very satisfactory manner.
It may be asked what preparation of formalin is to be particularly recommended for treating septic teeth, and it is an easy question to answer, for I have found almost every preparation I have tried clinically cures the sepsis and does so without setting up pain; I have tried two or three of the advertised abscess cures, and all of them were perfectly successful. I have also been successful with Buckley's tricresol and formalin in equal portions, and equal success follows the substitution of creosote for the tricresol. I found, in fact, that as long.as I kept to a solution of formalin, 1 in either 3 or 4, it was not of much consequence what I diluted the formalin with. It happens, however, that there are very few liquids that will mix with formalin, and so it follows that we are limited to either tricresol, creosote or glycerine. Therefore I can recommend for trial two parts of any of those drugs to one of formalin, and I am sure that you will find out that the clinical advantages of dressing septic teeth on these lines will prove to be as marked as they appear from the preparations I have been placing before you.
The permanent filling of roots after they have been freed from their sepsis is a matter of taste and difference of opinion, and I do not feel that I can make any suggestion under this heading that you are not fully acquainted with; I may only just commend the suggestion I made in speaking of paraform that it is a very simple matter to incorporate in the root-filling some small proportion either of paraform or of formalin itself that will help to preserve the root in a wholesome condition.
Before I conclude I want to deal very briefly with another aspect of this subject of penetration-namely, the power of this vapour of formalin to penetrate along the track of the dentinal tubes. I have made one or two experiments that tend to show that just as cocain may be forced by direct pressure along the dentinal tubes, so it would appear probable that FIG. 8. Paraform. Clear area shows that formalin has been evolved and penetrated the apex. when we apply paraform to a hypersensitive tooth the vapour of formalin penetrates the dentine a certain distance and in some way influences the sensibility of the irritable dentinal fibrils. When Mr. Spiller made a comm-tnication on paraform to this Society a little time ago he said that he considered that it made the teeth less sensitive because it probably penetrated a short distance into the dentine.' I have used paraform a good deal, and there is no doubt about the dentine being made less sensitive by it; in fact, the only question is whether the paraform does not do more than we require by penetrating to the pulp. Because I found a distinct use for paraform, but was a trifle uncertain of ' Proc. Roy. Soc. Med., 1908, i (Odont. Sect., p. 41 its ultimate effects on the pulp, I was rather glad to see a possibility of learning something about its penetrative power, and it was an easy matter to adapt the nature of my experiments to this purpose.
I took a tooth that was ground along its whole length, until I got about two-thirds of the way towards the pulp, perhaps a little more; I then filled the canal of that tooth as usual with pure formalin and sealed the. tooth up. It was then dropped into another of the plate cultures of bacteria, already fully described, and again placed in the incubator. The plate after.a day then presented a very interesting appearance, for there is plainly to be seen all round the centre of the tooth, and quite distinct from both ends of the canal, a distinct clear area containing no bacteria, and that circle is just in that part of the tooth that was most freely ground. From that it seems that there is a penetration of FIG. 9. Wisps of cotton-wool. Black area shows the spreading antiseptic effect of formalin, and the absence of it shows lack of antiseptic power of carbolic acid and oil of cinnamon.
formalin, at all events to a limited distance, in an extracted tooth. That was interesting, and showed that Mr. Spiller was probably correct in his view on the action of paraform, but we can get a little nearer the truth still. I selected two teeth, filled the canal of each again with formalin, and then thoroughly sealed up both ends of both teeth with cement. These teeth were treated exactly as before, and the plate culture in 'Which they were dropped was incubated for a day. There was this important difference between the two teeth; one was not ground at all, while the other was ground half-way to the pulp, but only in the middle third of the tooth. The idea of this step was to determine first whether the vapour of the formalin would penetrate the half thickness of dentine left in the ground tooth,land in the second place whether there would be a penetration through the full thickness of dentine plus the cement. However, it is quite clear that there was penetration only in the case of the ground tooth, and we are thus able to assert that in an extracted tooth strong formalin will penetrate at least half-way through the dentine; I wondered whether the experiment made with the unground tooth was going to help the theory that there is a way of communication from the pulp through the dentine and cement to the outside, but my result being quite negative, as you may see, gives no support to that theory, and even if there be a communication it is evidently not of much consequence if it will not permit the passage of a fine vapour.
Referring to the practical use of paraform, I have made two further experiments which afford some information. I placed in a root-canal FIG. 10. Tooth ground in middle third and containing formalin. Shows that the vapour can penetrate dentine along track of fibrils. Both ends sealed up. paraform on cotton-wool of the strength in which it may be used in order to treat sensitive teeth-namely, about 1 in 10 of zinc oxide, adding a drop of eugenol merely to make a paste. This particular tooth in its middle third had the coating of cementum and a trace of dentine beneath the cementum ground away. It was completely sealed up at both ends and then incubated in a plate culture as before; in this strength and through this thickness of dentine there appears to be no penetration of the formalin vapour from the paraform, and a very fortunate thing it is for those of us who are in the habit of using paraform. We have arrived at the position that weak paraform cannot penetrate a very thick layer of dentine, even in an extr-acted tooth, and I imagine it would be still more difficult to penetrate far in a living tooth where there would surely be more obstruction. It merely remains now to show that this weak paraform can penetrate a thin layer of dentine. By repeating the last experiment, with the exception of grinding about two-thirds of the way to the pulp instead of only a trifle, it was easily demonstrated that this small amount of penetration really can take place. These experiments give us some information about the action of paraform, and also give us a distinct warning not to use these formalin preparations in strong solutions or when the cavity we are preparing approaches anywhere near the pulp. I think, however, we are justified in some of the more troublesome cavities-shallow cervical ones, for instance-in making use of paraform, which is a very real help to our patients in such cases. Top tooth unground and lower one ground; formalin in both. Shows that formalin can penetrate dentine, but not dentine plus cementum.
Both ends sealed up.
In thanking you for listening so patiently to this communication, dealing with the scientific aspect of some of our everyday problems, I would like in conclusion to say that I am not so much asking anyone to adopt my personal lines of treating septic and tender teeth, but rather of placing before you impartially the results of the experiments I have been making, with the idea of elucidating the problems that have arisen since formalin came into use, as to how and why it gave such good results and exerted such a powerful influence on teeth, both septic and sensitive. If you follow the literature on these subjects and at the same time watch, as I have recently done, the enormous number of new proprietary preparations being constantly brought before you for the treatment of these dead or septic teeth, and all of them expensive and relying on nothing more or less than formalin to do their work, if you watch these points you must agree that the examination carefully of the action of formalin is a most important matter, and I am very pleased to have had this opportunity of bringing before you some facts connected with this powerful drug. It is always a very satisfactory thing when we find a new drug or a better method of treating disease, but it becomes very much more satisfactory when we learn something of the mode of action of such a drug or method, and why it should be better than the methods that have gone before it. That is my excuse for this paper, and I am indebted to your research committee for the means of carrying on the series of experiments, which have to me been a most interesting study.
FIG. 12.
Tooth cementum ground away in middle third; paraform, 1 in 10 of zinc oxide in canal. Shows no penetration through full thickness of dentine.
DISCUSSION.
Mr. STANLEY MUMMERY had had the privilege of reading the paper and was specially interested in it, as he had used formalin for about eight and a half years in the treatment of dead teeth to the exclusion of all other antiseptics. The experiments afforded a scientific proof of methods that hitherto had been entirely empirical. No other antiseptic was known that would penetrate dentine in such a way, and the use of paraform had shown that a considerable degree of penetration did take place. He had been rather surprised at the supposed danger of using formalin in full strength, because he had never used it in any other way for the last eight years, and had had no trouble at all, the worst that had occurred being very slight pain immediately on the application of the drug, and that had passed off at once. His practice had been to swab out the septic canal with formalin and then insert a wisp of wool soaked in formalin for twenty-four hours. He would be glad if Mr. Simms could say anything about the composition of paraform. He thought there was a large field for further investigation of formalin in the treatment of inflammatory conditions of live pulps. In weak solutions formalin acted not as a,n irritant, but as-a soothing agent, and he thought it might be very useful in cases of partially exposed pulps or very nearly exposed pulps in which some bacterial invasion had taken place.
Mr. H. BALDWIN said since Mr. Spiller introduced formalin to his notice he had been in the habit of using it as an obtundent, about 5 per cent. mixed with Fletcher's dentine or with dressings, and he had never had any reason to regret it, except occasionally when using it a little too strong there had been considerable pain as a result. He had never known any lasting trouble set up, and had never known it to kill a pulp or be followed by periodontitis. As a root-filling he used chloropercha and paraform with a little cotton-wool dipped in it to enable it to be pushed down the canal. The results had been very good and no irritation or trouble had ever followed. The paper of Mr. Simms he thought a very useful one, especially as demonstrating the penetrating character of the formic aldehyde gas as evolved from formalin or paraform.
Mr. F. J. BENNETT thought the author had made a slight mistake in saying that Dr. Miller had not performed any experiments on teeth in a similar manner. He believed the first public appearance of Dr. Miller in England was at the National Dental Hospital, when he read a paper on the subject of antiseptics applied to root canals. That would not appear in the Transactions, but was no doubt to be found in some of the dental journals.
Mr. J. G. TURNER said the particular point that interested him was the penetrating power of formalin. He had used it just as it was bought for a long time in treating septic roots, and had been always expecting that some day it would penetrate the apex and he would be sorry for using it. He had never discovered, however, that there was any irritation. He had been wondering why formalin did not penetrate to the apex, because sometimes it must have been put more closely to the apex than was thought, although as a general rule one was further away from the apex than one thought! He was also wondering whether formalin penetrated so readily amongst putrid germs and their products as along dentinal or root canals in which the protoplasm was either dead or cleared away, or only just separated from its vital attachment, and so readily mummified and shrunk by the action of the vapour, in which latter case the penetration was not comparable with what was desired. What was desired was penetration along septic root canals filled with putrid matter, and along dentine canals filled with germs. He thought Mr. Simms had said that he cleared out the roots in his experiments, and in that case he was afraid he provided no answer to the question.
Mr. PEYTON BALY said about a year ago he had a case in which he treated a distal cavity of a second upper molar with about 2 gr. of paraform applied on a small wisp of wool with Fletcher's carbolized resin. The pulp was septic and he had no time to do more than get a burr into it. He saw the patient a week afterwards and there was a good deal of pain. On excavating the tooth he found carious dentine well below the gum level and a large amount of necrosis of the alveolar bone between the second and third molars, and eventually he had to take out the third molar in order to get the necrosed bone away.
Mr. GEORGE THOMSON, in support of what Mr. Baly had just said, showed a tooth he had to extract together with a ring of necrosed bone surrounding it. The canals had been treated with paraform three or four weeks previously. Mr. SCHELLING asked Mr. Simms whether he had found nascent oxygen absolutely useless, and, if so, whether peroxide of hydrogen had not the properties attributed to it.
Mr. HAROLD SIMMS, in reply, said most of the remarks referred to the use of paraform in the treatment of sensitive teeth, and that was only an after-thought in the particular work he had been doing. With regard to the use of formalin in full strength, he had never had the courage to try it. He had always understood it was a dangerous thing, and as he obtained equally good results from weaker solutions he had never tried full strength. He had no doubt it was quite satisfactory, and would try it when he had an opportunity. Paraform was stated to be simply a polymer of formalin, a multiplication of the same chemical atoms in the same proportions but with a larger number of them bound together. He had been interested to hear that formalin might be used as a dressing in teeth with live pulps, because that was a point Americans who had written on the subject had been dead against, as they believed it would set up an immense amount of irritation, partly on contact, and later on. He had not tried it in live teeth at all. He did not want to minimize the work of Dr. Miller, because he knew Dr. Miller had donle more than anybody else on scientific lines for the advancement of dentistry, but he had been through Miller's work and he thought the fact he had stated in the paper was true, that most of Miller's work referred to drugs used for the purpose of preventing decay. Dr. Miller might have done a certain amount of experimental work on root treatment, but the methods he adopted were the same that he adopted for testing mouth-washes. Such methods were of little value in this connexion, because they did not take into account the permeation of antiseptics, but merely the effect of any particular antiseptic mixed up with a certain proportion of germs with which it was in direct contact. He had no doubt there was less penetration in teeth in the mouth than in the particular preparations he had shown, and probably that was a good thing, as it was not necessarily a very advantageous thing to have formalin penetrating widely through the apex into tissues partly diseased but with tissues near them quite healthy, as in that case it might do more harm than good. No doubt there was some penetration even in the mouth, but much less than in the preparations. In fact, he was quite sure there was some penetration in some cases, because now and again cases of chronic abscess and of fistula were occasionally cured simply by placing formalin in the roots, without syringing through at all. No doubt in cases of chronic abscesses and fistula there was more of a definite opening through
